REPLY 

To Commissioner of the Patent Office 

1. Identification of the International Application 

PCT/JP03/02547 

2. Applicant 

Name : MIKAZUKI NAPLAS KIGYOKUMIAI 
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Saitama, 330-0075, Japan 

4. Date of Notification : 07.10.03 

5. Subject Matter of Reply 

Binders disclosed in the cited document No. 1 (JP 2000-229312 A) are rosin, 

dammar, copal, gelatin, starch, shellac, and mixture of them. Rosin, dammar, 

copal, gelatin and shellac are not water soluble gummy matters. Therefore, 

the cited document No.l does not disclose the plant fiber binder powder, which 

is a mixture of starch powder and water soluble gummy matter powder, of 

claims 1, 2, 16 and 17 of the present application after amendment. The cited 

document No. 1 discloses hot press molding technology only and does not 

disclose injection molding technology or extrusion molding technology using the 

same screw for transferring molding material as the injection molding 

technology. Therefore, those skilled in the art cannot easily hit upon the 

inventions of claims 1, 2, 16 and 17 of the present application after amendment 

based on the cited document No.l 

Cited document No. 2 (JP 7-112412 A) refers to starch powder, arabic gum, 
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alginic acid, locust bean gum, etc., as examples of biodegradable binder. 

However, they are only referred to in parallel. The cited document No. 2 does 

not disclose at all the idea of claims 1, 2, 16 and 17 of the present application 

after amendment, in that a mixture of starch powder and water soluble gummy 

matter powder is used as biodegradable binder to suitably fluidize the molding 

material in an injection molding process or extrusion molding process, while 

restraining the mixing ratio of water. The cited document No. 2 refers to an 

injection molding machine as an example of molding means. However, it 

should be considered that the cited document No. 2 discloses a press molding 

technology and does not disclose an injection molding technology or an 

extrusion molding technology because a vulcanizing press machine is referred 

to as a molding means in the preferred embodiment, an injection molding 

machine is referred to together with a hot press molding machine and a press 

molding machine only in parallel, no concrete example of the injection molding 

machine is described in the specification. Therefore, those skilled in the art 

cannot easily hit upon the inventions of claims 1, 2, 16 and 17 of the present 

application after amendment, which are injection molding technologies or 

extrusion molding technologies, based on the cited document No. 2 

The examiner considers that it is easy for those skilled in the art to use 

conventional water soluble polysaccharide as the gummy matter. However, the 

inventions of claims 1, 2, 16 and 17 of the present application after amendment 

are technologies, wherein plant binder powder, which is a mixture of starch 

powder and water soluble gummy matter powder, is used, and plant fiber 

molding material powder is put into an injection molding machine or an 

extrusion molding machine as it is to be molded. Therefore, the 

aforementioned inventions are not restricted to technologies, specific feature 

thereof is only the use of water soluble gummy matter. The cited documents 

No. 1 and No. 2 do not discloses at all a technology, wherein plant fiber molding 
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material powder is injection molded or extrusion molded as it is. Therefore, 
those skilled in the art cannot easily hit upon the aforementioned technology 
based on the cited documents No.l and No. 2. 

Therefore, the inventions of claims 1, 2, 16 and 17 of the present 
application after amendment have novelty and inventive step over the 
aforementioned cited documents. 

The inventions of other claims of the present application are subordinate 
concepts of those of claims 1, 2, 16 and 17 of the present application after 
amendment. Therefore, the inventions of other claims also have novelty and 
inventive step over the aforementioned cited documents because the inventions 
of claims 1, 2, 16 and 17 of the present application after amendment have 
novelty and inventive step over the aforementioned cited documents. 
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Amendment of the specification and the claims 
under Article 34(2)(b)(Rule 66) 

To* Commissioner of the Patent Office 
1. Identification of the International Application 
PCT/JP03/02547 

2. Applicant 

Name : MIKAZUKI NAPLAS KIGYOKUMIAI 

Address • 711, Kajiya, Shingu-cho, Ibo-gun, Hyogo, 679-5154, Japan 
Country of nationality ' Japan 
Country of residence ' Japan 

3. Agent 

Name : 9524 Patent Attorney SAKAGUCHI Yoshihiko 
Address • 19-9-701, Harigaya 3-chome, Urawa-ku, Saitama-shi, 
Saitama, 330-0075, Japan 

4. Item to be amended 

The specification and the claims 

5. Subject Matter of Amendment 

(l) Line 19 on page 2 to line 4 on page 3 in the specification (English text) should 
be amended to " In accordance with the present invention, there is provided a 
method for producing biodegradable fiber material moldings comprising steps of 
mixing plant fiber powder with plant binder powder, which is a mixture of starch 
powder and water soluble gummy matter powder, mixing the mixture of the plant 
fiber powder and the plant binder powder with water to form plant fiber molding 
material powder, and putting the plant fiber molding material powder in an 
injection molding machine or extrusion molding machine as it is to mold it. 

When plant binder powder made of a mixture of starch powder and water 
soluble gummy matter powder is used, it becomes possible to obtain molding 
material suitably fluidized to fill up a mold when it is injected in an injection 
molding process or injection press molding process having the same injection 



step as the injection molding process, while using less water than that used 

when plant binder powder made of only starch powder is used. The plant fiber 

molding material powder produced by processes of mixing plant fiber powder 

with plant binder powder, which is a mixture of starch powder and water soluble 

gummy matter powder, and mixing the mixture of the plant fiber powder and the 

plant binder powder with water is imparted with suitable viscosity and 

flowability. Therefore, it does not need a pre-forming process such as 

granulation for enhancing ease of carriage by the screw of the injection molding 

machine because it can be reliably carried by the screw. Therefore, the plant 

fiber molding material powder can be directly put in an injection molding 

machine to be brought to the final molding process. Biodegradable fiber 

material moldings made of the aforementioned molding material powder can be 

dried rapidly after they are taken out from the molds because they contain little 

water. Therefore, the method of the present invention can mass-produce 

biodegradable fiber material moldings inexpensively. The present invention 

can be suitably used for extrusion molding." 

(2) Lines 13 to 26 on page 3 in the specification (English text) should be amended 

to " In accordance with the present invention, there is provided a method for 

producing biodegradable fiber material moldings comprising steps of mixing 2 to 

7 weight parts of plant fiber powder with 1 weight part of plant binder powder, 

which is a mixture of starch powder and water soluble gummy matter powder, 

mixing 3 to 9 weight parts of the mixture of the plant fiber powder and the plant 

binder powder with 1 weight part of water to form plant fiber molding material 

powder, and putting the plant fiber molding material powder in a injection 

molding machine or extrusion molding machine to mold it. 

When 2 to 7 weight parts of plant fiber powder is mixed with 1 weight part of 

plant binder powder, which is a mixture of starch powder and water soluble 

gummy matter powder, and 3 to 9 weight parts of the mixture of the plant fiber 
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powder and the plant binder powder is mixed with 1 weight part of water, it 
becomes possible to obtain molding material powder suitably fluidized to fill up a 
mold when it is injected in an injection molding process or injection press 
molding process having the same injection step as the injection molding process. 
The aforementioned molding material powder is imparted with suitable viscosity 
and flowability. Therefore, it does not need a pre-forming process such as 
granulation for enhancing ease of carriage by the screw of the injection molding 
machine because it can be reliably carried by the screw. Therefore, the plant 
fiber molding material powder can be directly put in an injection molding 
machine to be brought to the final molding process. Biodegradable fiber 
material moldings made of the aforementioned molding material powder 
containing little water can be dried rapidly after they are taken out from the 
molds because they contain little water. Therefore, the method of the present 
invention can mass produce biodegradable fiber material moldings inexpensively. 
The present invention can be suitably used for extrusion molding." 

(3) Line 27 on page 4 to line 1 on page 5 in the specification (English text) 
should be cancelled. 

(4) Lines 8 to 17 on page 5 in the specification (English text) should be 
cancelled. 

(5) 

(6) Lines 21 to 22 on page 5 in the specification (English text) should be 
cancelled. 

(7) Lines 23 to 24 on page 5 in the specification (English text) "Gummy matter, 
specifically water soluble gummy matter came from water soluble 
polysaccharide," should be amended to "Water soluble gummy matter came 
from water soluble polysaccharide" 

(8) Line 27 on page 10 to line 19 on page 11 in the specification (English text) 

should be amended to " In accordance with the present invention, there is 
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provided biodegradable fiber molding material powder for injection molding or 
extrusion molding comprising plant fiber powder, plant binder powder, which is a 
mixture of starch powder and water soluble gummy matter powder, and water, 
wherein the plant fiber powder, the plant binder powder and the water are mixed 
with each other. 

In accordance with the present invention, there is provided biodegradable 
fiber molding material powder for injection molding oj extrusion molding 
comprising plant fiber powder, plant binder powder, which is a mixture of starch 
powder and water soluble gummy matter powder, and water, wherein the plant 
fiber powder, the plant binder powder and the water are mixed with each other, 
and wherein the weight of the plant binder powder is 1/7 to 1/2 of the weight of 
the plant fiber powder, and the weight of the mixed water is 10 to 25 % of the 
total weight of the mixture of the plant fiber powder, the plant binder powder 
and the water. 

Biodegradable fiber material moldings made of the biodegradable plant fiber 
molding material powder having the aforementioned composition contain little 
water and can be dried rapidly after they are taken out from the molds because 
the biodegradable plant fiber molding material powder having the 
aforementioned composition contains little water. Therefore, biodegradable 
fiber material moldings can be mass-produced inexpensively by the use of the 
molding material powder having the aforementioned composition. The 
biodegradable plant fiber molding material powder having the aforementioned 
composition can be suitably used for injection molding or injection press molding 
having the same injection step as the injection molding. The biodegradable 
plant fiber molding material powder having the aforementioned composition can 
also be suitably used for extrusion molding, transfer molding or hot press 
molding." 

(9) Line 24 on page 18 in the specification (English text) "2 to 17" should be 
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amended to "2 to 7" 

(10) Claim 1 on page 26 in the claims (English text) should be amended to " A 
method for producing biodegradable fiber material moldings comprising steps 
of mixing plant fiber powder with plant binder powder, which is a mixture of 
starch powder and water soluble gummy matter powder, mixing the mixture of 
the plant fiber powder and the plant binder powder with water to form plant 
fiber molding material powder, and putting the plant fiber molding material 
powder in an injection molding machine or an extrusion molding machine as it 
is to mold it." 

(11) Claim 2 on page 26 in the claims (English text) should be amended to " A 
method for producing biodegradable fiber material moldings comprising steps 
of mixing 2 to 7 weight parts of plant fiber powder with 1 weight part of plant 
binder powder, which is a mixture of starch powder and water soluble gummy 
matter powder, mixing 3 to 9 weight parts of the mixture of the plant fiber 
powder and the plant binder powder with 1 weight part of water to form plant 
fiber molding material powder, and putting the plant fiber molding material 
powder in an injection molding machine or an extrusion molding machine as it 
is to mold it." 

(12) Claims 3 and 4 on page 26 in the claims (English text) should be cancelled. 

(13) Claim 16 on page 28 in the claims (English text) should be amended to " 
Biodegradable fiber molding material powder for injection molding or 
extrusion molding comprising plant fiber powder, plant binder powder, which 
is a mixture of starch powder and water soluble gummy matter powder, and 
water, wherein the plant fiber powder, the plant binder powder and the water 
are mixed with each other." 

(14) Claim 17 on page 28 in the claims (English text) should be amended to " 

Biodegradable fiber molding material powder for injection molding or 

extrusion molding comprising plant fiber powder, plant binder powder, which 

5 
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is a mixture of starch powder and water soluble gummy matter powder, and 
water, wherein the plant fiber powder, the plant binder powder and the water 
are mixed with each other, and wherein the weight of the plant binder powder 
is 1/7 to 1/2 of the weight of the plant fiber powder, and the weight of the 
mixed water is 10 to 25 % of the total weight of the mixture of the plant fiber 
powder, the plant binder powder and the water." 

(15) Claims 18 and 19 on page 28 in the claims (English text) should be 
cancelled. 

6. List of Attached Documents 

(1) Pages 2, 3, 3/1, 4, 5, 10, 11, 11/1 and 18 in the specification (English text) 

(2) Pages 26, 26/1, 28, 28/1 in the claims (English text) 
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water for a long time. 

Japanese Patent Laid-Open Publication No. 342354/2001 proposes a method for 
producing moldings comprising steps of mixing at least konjak powder, plant fiber powder 
and water, kneading the mixture, pouring the kneaded mixture into a desirable mold, and 
5 hot press forming the mixture. 

[DISCLOSURE OF INVENTION] 

Biodegradable plastics mainly made of hydrocolloid of polysaccharide have a problem 
in that they are far more expensive to produce than plastics made of chemically synthesized 
material. The industrial products proposed in Japanese Patent Laid-Open Publication 
1 0 No.504950/1999 have a problem in that they are not suitable for mass production by 
injection molding because the fibers, one of the raw materials of the products, are too large 
in size and the quantity of the water mixed with the raw materials is too large. The 
method for producing biodegradable fiber material moldings proposed in Japanese Patent 
Laid-Open Publication No.342354/2001 has a problem in that it is not suitable for mass 

1 5 production because it is a method utilizing hot press forming. 

An object of the present invention is to provide a method for producing biodegradable 
fiber material moldings which can inexpensively mass-produce biodegradable fiber material 
moldings. 

In accordance with the present invention, there is provided a method for producing 
20 biodegradable fiber material moldings comprising steps of mixing plant fiber powder with 
plant binder powder, which is a mixture of starch powder and water soluble gummy matter 
powder, mixing the mixture of the plant fiber powder and the plant binder powder with 
water to form plant fiber molding material powder, and putting the plant fiber molding 
material powder in an injection molding machine or extrusion molding machine as it is to 

2 5 mold it. 

When plant binder powder made of a mixture of starch powder and water soluble 
gummy matter powder is used, it becomes possible to obtain molding material suitably 




2 




fluidized to fill up a mold when it is injected in an injection molding process or injection 
press molding process having the same injection step as the injection molding process, while 
using less water than that used when plant binder powder made of only starch powder is 
used. The plant fiber molding material powder produced by processes of mixing plant fiber 
5 powder with plant binder powder, which is a mixture of starch powder and water soluble 
gummy matter powder, and mixing the mixture of the plant fiber powder and the plant 
binder powder with water is imparted with suitable viscosity and flowability. Therefore, it 
does not need a pre-forming process such as granulation for enhancing ease of carriage by 
the screw of the injection molding machine because it can be reliably carried by the screw. 

1 0 Therefore, the plant fiber molding material powder can be directly put in an injection 
molding machine to be brought to the final molding process. Biodegradable fiber material 
moldings made of the aforementioned molding material powder can be dried rapidly after 
they are taken out from the molds because they contain little water. Therefore, the method 
of the present invention can mass-produce biodegradable fiber material moldings 

1 5 inexpensively. The present invention can be suitably used for extrusion molding. 

The plant fiber material moldings produced by the method of the present invention 
do not contain synthetic resin at all and are biodegraded in the natural environment to 
disperse in soil, thereby becoming a component of the soil. Therefore, the plant fiber 
material moldings produced by the method of the present invention can be disposed of as 

20 ordinary wastes without violating the container recycle law. 

The ratio of gummy matter powder to the total weight of plant binder powder is 
desirably equal to or smaller than 15%. If the ratio of gummy matter powder exceeds 15 
weight %, the releasability of moldings when they are taken out from molds is degraded. 

" In accordance with the present invention, there is provided a method for producing 

25 biodegradable fiber material moldings comprising steps of mixing 2 to 7 weight parts of 
plant fiber powder with 1 weight part of plant binder powder, which is a mixture of starch 
powder and water soluble gummy matter powder, mixing 3 to 9 weight parts of the mixture 
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of the plant fiber powder and the plant binder powder with 1 weight part of water to form 
plant fiber molding material powder, and putting the plant fiber molding material powder in 
a injection molding machine or extrusion molding machine to mold it. 

When 2 to 7 weight parts of plant fiber powder is mixed with 1 weight part of plant 
5 binder powder, which is a mixture of starch powder and water soluble gummy matter 
powder, and 3 to 9 weight parts of the mixture of the plant fiber powder and the plant 
binder powder is mixed with 1 weight part of water, it becomes possible to obtain molding 
material powder suitably fluidized to fill up a mold when it is injected in an injection 
molding process or injection press molding process having the same injection step as the 

1 0 injection molding process. The aforementioned molding material powder is imparted with 
suitable viscosity and flowability. Therefore, it does not need a pre-forming process such as 
granulation for enhancing ease of carriage by the screw of the injection molding machine 
because it can be reliably carried by the screw. Therefore, the plant fiber molding material 
powder can be directly put in an injection molding machine to be brought to the final 

1 5 molding process. Biodegradable fiber material moldings made of the aforementioned 
molding material powder containing little water can be dried rapidly after they are taken 
out from the molds because they contain little water. Therefore, the method of the present 
invention can mass produce biodegradable fiber material moldings inexpensively. The 
present invention can be suitably used for extrusion molding. 

20 It is possible to mold the aforementioned molding material, thereby mass-producing 
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biodegradable fiber material moldings inexpensively. 

The plant fiber material moldings produced by the method of the present invention 
do not contain synthetic resin at all and are biodegraded in the natural environment to 
disperse in soil, thereby becoming a component of the soil. Therefore, the plant fiber 
5 material moldings produced by the method of the present invention can be disposed of as 
ordinary wastes without violating the container recycle law. 

If less than 2 weight parts of plant fiber powder is mixed with 1 weight part of plant 
binder powder, the moldings tightly adhere to the molds and it becomes hard to release 
them from the molds. If more than 7 weight parts of plant fiber powder is mixed with 1 
1 0 weight part of plant binder powder, the strength of the moldings decreases. If less than 3 
weight parts of a mixture of plant fiber powder and plant binder powder is mixed with 1 
weight part of water, the strength of the moldings decreases and it becomes hard to 
smoothly release them from the molds. If more than 9 weight parts of a mixture of plant 
fiber powder and plant binder powder is mixed with 1 weight part of water, the flowability of 

1 5 the molding material decreases and it can no more fill up the molds. 

The plant fiber powder may be made of nonpoisonous plant material such as wood, 
grass, leaf, chaff, rice bran, fruit skin, coffee grounds, etc. or a mixture of nonpoisonous 
plant materials. 

The plant binder powder may be nonpoisonous starch, gummy matter, or a mixture 

2 0 thereof. 

Natural colorant, oil-soluble matter, etc. can be added to the molding material made 
of the mixture of plant fiber powder, plant binder powder and water. 

The biodegradable fiber material moldings produced by the method of the present 
invention are packing trays, tableware such as chopsticks, bowls, etc., containers for raw 
2 5 foods, fighting fittings, ornaments, carpets, toys, furniture, footgear, ash trays, flowerpots, 
stationery, sporting goods, car interior goods, building materials, etc. 
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Starch powder is suitable to produce plant fiber material moldings in large 
quantities because it can be obtained inexpensively in large quantities. 

The starch powder may be any kind of nonpoisonous starch powder such as wheat 
5 flour starch, potato starch, cornstarch, waxy cornstarch, high-amylose starch, sago-starch, 
tapioca starch, etc. The starch powder may be a mixture of aforementioned nonpoisonous 
starch powders. 

10 
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The ratio of gummy matter powder to the total weight of plant binder powder is desirably 
equal to or smaller than 15%. If the ratio of gummy matter powder exceeds 15 weight %, 
20 the releasability of moldings when they are taken out from molds is degraded. 

Water soluble gummy matter came from water soluble polysaccharide promotes 
gelation of starch to promote fluidization of biodegradable fiber molding material, thereby 
25 enhancing the workability of the molding material and reinforcing the main structures of 
the moldings made of plant fiber powder. 

In accordance with a preferred embodiment of the present invention, the water 
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and in parallel with the mesh. The plant fiber material is sheared by the blade, forced into 
the pores of the mesh to be ground down, and sheared by the edges of the mesh. The 
aforementioned shearing and grinding down is repeated, while the size of the pores of the 
mesh are reduced successively, to heat and dry the particles of the plant fiber material, as 
5 well as reduce the size of the particles of the plant fiber material. Thus, a plant fiber 
powder with 60 to 200 mesh particle size and a water content of 4 to 20 weight % is obtained. 

In accordance with a preferred embodiment of the present invention, a plant fiber 
molding material is molded at a temperature of 60 to 130°C. 

When the molding material is molded at the temperature lower than 60°C, the starch 
10 is not gelatinized so that the plant fiber molding material lacks flowabihty, thereby causing 
lack of filling . In the worst case, the plant fiber molding material is not discharged from 
the injection nozzle of the injection molding machine. When the molding material is 
molded at a temperature higher than 130°C, the volume of steam blown out the nozzle of the 
injection molding machine increases to cause filling up of end portions of the cavity of the 

1 5 mold with gas, thereby causing lack of filling. 

The molding temperature of 60 to 130°C has another advantage of conserving the 
energy necessary for the production of the moldings. 

In accordance with a preferred embodiment of the present invention, the plant fiber 
molding material is brought to the final molding process without passing through a pre- 

2 0 forming process. 

The plant fiber molding material in accordance with the present invention is 
imparted with suitable viscosity and flowability. Therefore, it does not need a pre-forming 
process such as granulation for enhancing ease of carriage by the screw of the injection 
molding machine because it can be reliably carried by the screw. Therefore, the plant fiber 
2 5 molding material in accordance with the present invention, which is a powder, can be 
brought to the final molding process by an injection molding machine as it is. 

In accordance with the present invention, there is provided biodegradable fiber 
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molding material powder for injection molding or extrusion molding comprising plant fiber 
powder, plant binder powder, which is a mixture of starch powder and water soluble gummy 
matter powder, and water, wherein the plant fiber powder, the plant binder powder and the 
water are mixed with each other. 
5 In accordance with the present invention, there is provided biodegradable fiber 

molding material powder for injection molding or extrusion molding comprising plant fiber 
powder, plant binder powder, which is a mixture of starch powder and water soluble gummy 
matter powder, and water, wherein the plant fiber powder, the plant binder powder and the 
water are mixed with each other, and wherein the weight of the plant binder powder is 1/7 
1 0 to 1/2 of the weight of the plant fiber powder, and the weight of the mixed water is 10 to 
25 % of the total weight of the mixture of the plant fiber powder, the plant binder powder 
and the water. 

Biodegradable fiber material moldings made of the biodegradable plant fiber molding 
material powder having the aforementioned composition contain little water and can be 

1 5 dried rapidly after they are taken out from the molds because the biodegradable plant fiber 

molding material powder having the aforementioned composition contains little water. 
Therefore, biodegradable fiber material moldings can be mass-produced inexpensively by 
the use of the molding material powder having the aforementioned composition. The 
biodegradable plant fiber molding material powder having the aforementioned composition 

2 0 can be suitably used for injection molding or injection press molding having the same 

injection step as the injection molding. The biodegradable plant fiber molding material 
powder having the aforementioned composition can also be suitably used for extrusion 
molding, transfer molding or hot press molding. 
[BRIEF DESCRIPTION OF DRAWINGS] 
25 In the drawings " 

Figure 1 is a flow diagram of the method for producing biodegradable fiber material 
moldings in accordance with a preferred embodiment of the present invention. 
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Figure 2 is a cross sectional view of the hopper used in the method for producing 
biodegradable fiber material moldings in accordance with a preferred embodiment of the 
present invention. 

Figure 3 is a cross sectional view of the steam washer used in the method for 

5 
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Figure 7. 

The fine particles in the plant fiber material powder flow spirally in the cyclone dust 
collector 73 accompanied by the airflow. Centrifugal force caused by the spiral movement 
forces middle sized particles in the plant fiber material powder to collide against the side 
5 wall of the cyclone dust collector 73, thereby allowing them to fall along the side wall as 
indicated by phantom line arrows in Figure 7. The middle sized particles flow into the pipe 
76b from the lower end of the cyclone dust collector 73, then return to the lower part of the 
blast pipe 72a through the pipe 76b. As indicated by blank arrows in Figure 7, the fine 
particles in the plant fiber material powder flow into the blast pipe 72c from the top of the 

1 0 cyclone dust collector 73, then flow into the filter 74 through the blast pipe 72c. 

The plant fiber material powder is captured by the filter 74. Therefore, only air 
returns to the centrifugal air blower 75 through the blast pipe 72d. 

Plant fiber powder with 60 to 200 mesh particle size only is captured efficiently by 
the filter 74 because the plant fiber powder is classified in two steps, once by hopper 71 and 

1 5 once by the cyclone dust collector 73, with the speed of the ascending air current, the 
ascending distance to the top of the hopper 71, the specifications of the cyclone dust collector 
73, etc. being set at suitable conditions. The plant fiber powder with a water content of 4 to 
10 weight % is classified in an environment excluded from outside air. Therefore, the plant 
fiber powder is protected from moisture absorption in the classification process. The plant 

20 fiber material powder with 60 to 200 mesh particle size and a water content of 4 to 10 
weight % captured by the filter 74 is carried to a mixer 8 by the carrying pipe 5. 

In the mixer 8, the plant fiber material powder with a water content of 4 to 10 
weight %, a mixture of starch powder and gummy matter powder, and water are mixed with 
each other, or 2 to 7 weight parts of the plant fiber material powder with a water content of 

25 4 to 10 weight % is mixed with 1 weight part of plant binder powder, then 3 to 9 weight 
parts of the mixture of the plant fiber powder and the plant binder powder is mixed with 1 
weight part of water. Thus, a plant fiber molding material suitable for injection molding is 
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CLAIMS 

(1) (after amendment) A method for producing biodegradable fiber material moldings 
comprising steps of mixing plant fiber powder with plant binder powder, which is a mixture 
of starch powder and water soluble gummy matter powder, mixing the mixture of the plant 

5 fiber powder and the plant binder powder with water to form plant fiber molding material 
powder, and putting the plant fiber molding material powder in an injection molding 
machine or an extrusion molding machine as it is to mold it. 

(2) (after amendment) A method for producing biodegradable fiber material moldings 
comprising steps of mixing 2 to 7 weight parts of plant fiber powder with 1 weight part of 

1 0 plant binder powder, which is a mixture of starch powder and water soluble gummy matter 
powder, mixing 3 to 9 weight parts of the mixture of the plant fiber powder and the plant 
binder powder with 1 weight part of water to form plant fiber molding material powder, and 
putting the plant fiber molding material powder in an injection molding machine or an 
extrusion molding machine as it is to mold it. 

1 5 (3) cancelled. 

(4) cancelled. 

(5) A method for producing biodegradable fiber material moldings of claim 1 or 4, wherein 
20 the gummy matter is water soluble polysaccharide. 

(6) A method for producing biodegradable fiber material moldings of claim 5, wherein the 
water soluble polysaccharide is one or more selected from the group consisting of xanthan 
gum, tamarind seed gum, gellan gum, carrageenan, pullulan, guar gum, locust bean gum, 
tara gum, pectin, alginic acid, and agar. 

25 (7) A method for producing biodegradable fiber material moldings of claim 5, wherein the 
water soluble polysaccharide is one or two selected from the group consisting of xanthan 
gum and tamarind seed gum. 
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(8) A method for producing biodegradable fiber material moldings of anyone of claims 1 to 
7, wherein particle size of the plant fiber material powder is 60 to 200 mesh. 

(9) A method for producing biodegradable fiber material moldings of claim 8, wherein the 

5 
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to 13, wherein the plant fiber molding material is molded at a temperature of 60 to 130 °C. 
(15) A method for producing biodegradable fiber material moldings of anyone of claims 1 
to 14, wherein the plant fiber molding material is brought to final molding process without 
passing through a pre-forming process. 
5 (16) (after amendment) Biodegradable fiber molding material powder for injection molding 
or extrusion molding comprising plant fiber powder, plant binder powder, which is a mixture 
of starch powder and water soluble gummy matter powder, and water, wherein the plant 
fiber powder, the plant binder powder and the water are mixed with each other. 

(17) (after amendment) Biodegradable fiber molding material powder for injection molding 
10 or extrusion molding comprising plant fiber powder, plant binder powder, which is a mixture 

of starch powder and water soluble gummy matter powder, and water, wherein the plant 
fiber powder, the plant binder powder and the water are mixed with each other, and wherein 
the weight of the plant binder powder is 1/7 to 1/2 of the weight of the plant fiber powder, 
and the weight of the mixed water is 10 to 25 % of the total weight of the mixture of the 

1 5 plant fiber powder, the plant binder powder and the water. 

(18) cancelled. 

(19) cancelled. 

20 (20) Biodegradable fiber molding material of claim 16 or 19, wherein the gummy matter 
is water soluble polysaccharide. 

(21) Biodegradable fiber molding material of claim 20, wherein the water soluble 
polysaccharide is one or more selected from the group consisting of xanthan gum, tamarind 
seed gum, gellan gum, carrageenan, pullulan, guar gum, locust bean gum, tara gum, pectin, 

2 5 alginic acid, and agar. 

(22) Biodegradable fiber molding material of claim 20, wherein the water soluble 
polysaccharide is one or two selected from the group consisting of xanthan gum and 
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tamarind seed gum. 

(23) Biodegradable fiber molding material of anyone of claims 16 to 22, wherein particle 
size of the plant fiber material powder is 60 to 200 mesh. 
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